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Abstract 
This study was conducted with the purpose of examining capacity to determine of Prospective Chemistry Teachers (PCT) 
Science Process Skills (SPS) on different chemistry experiments. The study was carried out with document analyses in the 
academic year of 2008-2009 at the Faculty of Education Karadeniz Technical University in Turkey. The sample group consists of 
a total number of 28 senior undergraduate students at the Department of Chemistry Teacher Education. This study was carried 
out within course of Chemistry Teaching Methods-1. Then each group selected an experiment and analyzed it in terms of SPS. 
Each SPS, in each experiment selected by the groups, were determined by researchers and these skills were compared with PCT’. 
According to the data obtained from PCT’ reports, it is found that SPS determined by PCT is limited when compared with 
researcher’ and also it is found that some skills were determined wrongly by PCT. In this case, the results indicated that PCT had
difficulties in determining SPS and confused some steps of SPS with each other.
Keywords: Science process skills; prospective chemistry teachers; teacher training; chemistry experiments. 
1. Introduction 
The knowledge that the world society has accumulated is improving and increasing so fast as a result of testing of 
new ideas around the world in either research institutions or else. Nowadays, it is not possible to have students to 
grasp all information in any of the disciplines. On this account it is accepted that to teach the ways of reaching any 
of the current knowledge instead of teaching all knowledge in educational system (Ayas, 1995; VarÕú, 1996; 
Demirel, 1998). In this respect, the place of scientific process skills is very important in teaching ways of reaching 
knowledge. The students need the process skills both when doing scientific investigations and in their learning 
(Harlen 1999; Taconis, Ferguson-Hessler & Broekkamp 2000). Science Process Skills (SPS) defined as the 
adaptation of the skills used by scientists for composing knowledge, thinking of problems and making conclusions. 
It can also be stated as each individual is supposed to have qualifications in societies aiming to educate all people as 
science literate and also defined SPS as facilitating basic activities as regards learning science, gaining research 
method and techniques, helping students to be active and to make learning permanent. While science process skills 
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as a means for understanding and mastering science can be assessed, they are also a major goal of science education, 
since those skills are not only needed by scientists, but by every citizen in order to become a scientifically literate 
person able to function in a society where science has a major role and impact on everyone’s personal, social and 
global life (Harlen,1999).  
After the second world war, every single day a new thing discovered, created, beside, human being’s differentiate 
need also have increased the speed of change and development. Because of this situation people who are more 
procreator and doing scientific studies, need to be educated. SPS are important to educate people who are required 
the quality and the same property as a scientist in this area. Because it is not possible to teach people every needed 
knowledge and because of that it is necessary to teach people how they can reach the knowledge (KanlÕ, 2008). In 
this context, in order to have the new generation to grasp the science process skills, teachers at first hand have to 
have these skills. It should be comprehended that it is important to have these skills by students who are educated in 
Education Faculties as prospective teachers. Thus, the purpose of this study is to determine Chemistry Prospective 
Teachers’ (PCT) ability of using SPS in the experiments that selected by them. 
2. Method 
     The study was carried out in the academic year of 2008-2009 at the Faculty of Education in Karadeniz Technical 
University in Turkey. The sample group consists of a total number of 28 senior undergraduate students at the 
Department of Chemistry Teacher Education. PCT in the sample were separated into groups consisting of 2 or 3 
members by their own decision. This study was carried out within course of Chemistry Teaching Methods-1. In this 
course, some theoretic information related to SPS was given to the PCT. The data was collected by using document 
analysis technique. This technique has comprised the analysis of written documents which give information about 
the target situation (YÕldÕrÕm ve ùimúek, 2005; Çepni, 2007). In the context of the course of the Chemistry Teaching 
Methods-1 that PCT were taught about SPS theoretically, they were required to determine SPS in the experiments 
which they selected. Each group analyzed the selected experiments in terms of the SPS. Then, PCT’s results were 
interpreted by the researchers. Each SPS, in each experiment selected by the groups, were determined by researchers 
and these skills were compared with PCT’. Every group was given a number such as 1,2...., The numbers of SPS in 
each experiment that were determined by PCT and  researchers were determined and percent of consistency was 
counted to determine consistency between researchers’ and PCT’s result (Özsevgeç, 2007). Table 1 is representing 
the name of experiments that every group investigated.  
Table 1. The name of the experiments that searched for the SPS
Groups The name of the experiment that every group searched 
1. Group  Are the solubility of solids in water and in the other liquids the same or not? 
2. Group Split of component of two solids that have different solubility 
3. Group Obtaining of methane from Sodium acetate and the characters of alkenes
4. Group Conductivity of electric current. 
5. Group Investigating the effect of temperature on dissolution. 
6. Group Copper plating 
7. Group The effect of the change of solute  matter quantity on boiling point of a solvent. 
8. Group Titration of strong acids and bases. 
9. Group The effect of amount of solute matter to boiling point of solution. 
10. Group potentiometric acid-base titration and determining Ka of a weak acid 
3. Findings 
1.1. Findings of PCTs’ coursework related with proficiency of determining SPS 
It is presented in table 2 that comparison between PCTs’ determining SPS in their experiments and researchers’ 
evaluations on them.  
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Table 2. The number of SPS that PCT determined in their experiments and Researchers’ evaluation of them.
     KIND OF
SPS
The number of SPS that researchers and PCT determined in each experiment and their frequency as a percent  
  E1   E2   E3   E4   E5   E6   E7   E8   E9   E10 
G
1
R  G
2
R  G
3
R  G
4
R  G
5
R  G
6
R  G
7
R  G
8
R  G
9
R  G 
10
R
Observing 0 5  2 4  3 5  1 1  1 4  1 2  0 2     1 1  1 1  
Measuring 1 2  4 5  0 3  1 2  2 4  0 2  2 3  1 5  2 5    1 4  
Classifying 0 4  2 2                          
Recording data  1 3  0 2     1 1  1 1  1 1  2 2  1 5  0 2    1 0  
Using number 
relationship 
   0 1           0 3             0 3  
Predicting  1 1  0 1     1 2  1 1  0 1     0 1  1 0     
ødentifying  
variables 
                  1 1           
Interpreting data 1 1  0 1     0 1  0 1     1 0  0 2  1 1     
Concluding 1 1     3 3     1 1  1 0     0 2        
Formulating 
hypotheses 
         1 0     1 0  1 1  1 0        
Using data and 
modeling  
   0 1  0 1           0 1  0 1       0 2  
Making a decision 0 1                             
changing and 
controlling the 
variables 
1 1  0 1  3 3     1 1        1 3  1 2     
Experimenting  0 8  1 5  4 6  0 4  1 4  0 1  0 4  0 6  0 5    0 3  
Total  6 2
7
 9 2
3
 1
3
2
1
 5 1
1
 8 1
7
 4 1
0
 7 1
4
 4 2
5
 6 1
6
   3 1
3
Percent of 
consistency between 
researchers’ and 
PCTs’ regarding 
with determining 
SPS
%22 %39 %62 %45 %47 %40 %50 %16 %37    %23 
Note: E: Experiment; G: Group; R: Researchers. 
It is seen in the table 2 that while the total number of determined SPS of PCT’ in the first group was 6, the total 
number of determined SPS of researchers was 27. The number of SPS that PCT determined in the second group was 
9, while the number of SPS that researchers determined was 23.  The total number of SPS determined by the 
3.,4.,5.,6.,7.,8.,9., and 10. groups were in order of 13,5,8,4,7,4,6 and 3. On the contrary the numbers of SPS 
determined by researchers were in order of 21, 11, 17, 10,14,25,16 and 13. Alike, it is found that percent of 
resistance between the number of SPS determined by each group and researchers were in order of %22, %39, %62, 
%45, %47, %40, %50, %16, %37, %23.
4. Discussion 
There are some main studies on SPS in the related literature. These studies deal with effect of the learning 
approaches on the use of SPS in students’ education and PST’ training (Roth, and Roychoudhury, 1993; Lee, 
Hairstone, Thames, Lawrence, and Herron, 2002; Saat, 2004; Azar, Presley, and Balkaya, 2006; Bozdo÷an,
Taúdemir, and Demirbaú, 2006; Koray, Köksal, Özdemir, and Presley, 2007). On the other hand, it is not coincided 
in the literature that any study related with determining SPS by PCT and teachers. In this section, the findings 
gathered from PCTs’ determining SPS in their selected experiment were discussed. It is seen in the table 2 that the 
percentage of consistency of group 1 and researchers is 22, and this group could not be able to determine any skills 
regarding with observing, classifying and experimenting.  
In second experiment the percentage of consistency between total number of SPS of second group and 
researchers’ SPS is 39. PCT in second group have no enough explanation regarding with recording data, relating 
number with space, predicting, interpreting the data, changing and testing the variables. This situation can be 
interpreted that either this PCT did not use this skills appropriately while they were determining SPS in their 
selected experiment or they did not show enough attention on it.  
In third experiment the percentage of consistency is 62 between total number of SPS of third group and 
researchers’ SPS. This percentage shows that third group members are more successful in determining SPS than the 
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others. It is seen in the table 2 that PCT could not determine some skills like measurement, using data and 
combining model. 
The percent of consistency among the number of SPS that determined by the 4., 5., 6., and 7. group PCT and SPS 
that determined by researchers have changed around %45. It is determined that group 4,5, 6 and 7 could not 
determine the skills of the experiment. This result can be interpreted that PCT who are in this groups have not 
enough ability to determine the experiment or they could not comprehend the experiment as a skill. On the other 
hand, it is found that while researchers could not determine formulating hypotheses in the experiment that PCT 
selected, PCT who are in group 4. and 6. could determine it. This situation also has seen in the literature (KarslÕ,
ùahin & Ayas, 2009; Temiz and Tan, 2009; Farsako÷lu et all, 2008; Grifffiths & Thompson 1993).  
The percent of consistaency between the PCT who are in the group 8 and 10 and the researchers was lower than 
the others. Their percent of consistency were in order of 16 and 23. None of the PCT in these groups could 
determine the skills of doing experiment. Furthermore, even though there is enough information to determine the 
skill of using data and modeling, none of the PCT in these groups could determine them. This situation can be 
explained that the PCT who are in these groups could not internalize these skills.
5. Conclusion and Recommendation 
When coursework of the PCT were analyzed (Table 2), It is appeared that the PCT could not completely 
determined some SPS and it is understood that PCT confused some SPS with the others. When researchers analyzed 
PCTs’ coursework in details, the results indicate that they had some difficulties to determine the sort of SPS such as 
relation between number and space, using data and combining models, experimentation. It is ascertained that percent 
of consistency between the lowest and highest point of total number of SPS that determined by researchers and PCT 
were % 16 and % 62. When it is considered that PCT had learned the SPS in their ChemistryTeaching Methods- I 
theoretically before, it can be easily understand that PCT has had inadequate competence to determine SPS in their 
selected experiments. When it is considered that PCT will be the teacher of next generation, it is expected from PCT 
that they should determine SPS better than they did. In this context, in teacher training, activities of experiment that 
aimed to acquire some knowledge regarding with SPS should be given to PCT. On the other hand teachers who are 
containing their working life at schools should be given some information about SPS with in-service training 
courses. It is recommended that books including some activities related with SPS should be written for teachers.
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